Supplementary Note 1: Coupled Brusselators
An initial observation of OD (a stable IHSS) was in a system of two coupled Brusselators by Prigogine and Lefever [2] . Further, Bar-Eli performed a detailed study of OD in coupled Brusselators [3] . We will demonstrate that the feedback factor α can effectively revoke the stability of OD (a stable IHSS) to retrieve limitcycle oscillations in the following two coupled Brusselators [3] ,
where j, k = 1, 2 (j = k). For K = 0, the single uncoupled Brusselator has a steady state at (x * = A, y * = B/A), which loses stability via a supercritical Hopf bifurcation as B > A 2 + 1 and stable limit-cycle appears; here we fix B = 10 and A = 2. OD in the coupled system (1) for α = 1 has been studied in great detail by Bar-Eli [3] . For α = 1, Bar-Eli [3] has shown that the HSS is always unstable for any K. However, a new IHSS can be created and stabilized in a pronounced interval of K (bold red lines) as illustrated in Supplementary Figure  2 (a) for α = 1. With a tiny decrease of α from 1, interestingly, the structure and the stability of both IHSS and HSS are tailored. The bifurcation diagrams of the steady states of the coupled system (1) for α = 0.975, 0.973, and 0.972 are depicted in Supplementary Figures 2(b)-2(d) , respectively. Clearly, the solution structure of both HSS and IHSS deforms and the interval of stable IHSS monotonically decreases with α. It should be emphasized that OD emerges due to the stabilization of IHSS, which appears via a pitchfork bifurcations of the unstable steady state (x * = A, y * = B/A). Supplementary Figure 2 (e) depicts the range of K with stable IHSS as a function of α, where the dashed line indicates the limit of K for the emergence of stable IHSS (OD). It is evident that no stable IHSS can be found for α < α min = 0.971. Supplementary Figure 2(f) illustrates the time series of one of two coupled Brusselators (1) for K = 0.5. The value of α is switched from 1 to 0.97 at t = 100, which signals that OD is indeed revoked and limit-cycle oscillations are provoked. The presence of control parameter α may be a crucial ingredient for the emergence of sustained temporal oscillations in autocatalytic reactions of coupled chemical systems.
Supplementary Note 2: Coupled chaotic Lorenz oscillators
The coupling approach with the limiting factor α also provides a simple means to revoke OD and regain oscillations in coupled chaotic nonlinear oscillators. We analyze the following two coupled chaotic Lorenz oscillators [4]
where j, k = 1, 2 (j = k). With a typical parameter set of (σ = 10, r = 28, b = 8/3), each uncoupled Lorenz oscillator (K = 0) has a well-known chaotic attractor and two symmetric unstable equilibria A ± (± b(r − 1)), ± b(r − 1)), r−1) [4] . For two coupled lorenz oscillators (2), a set of new IHSS A 1,2 (x
stemmed from A ± can be induced by the coupling strength K, where x
]. For α = 1, the IHSS A 1,2 is stabilized in an appropriate interval of K as indicated by bold red lines in Supplementary Figure 3(a) . We further plot the bifurcation diagrams of the IHSS of x-component for two coupled Lorenz oscillators (2) with α = 0.9, 0.5, and 0.3 in Supplementary Figures 3(b)-3(d) , respectively. Interestingly, it is found that the solution structure of IHSS is nearly undeformed upon decreasing the value of α. But the length of coupling interval K for stable IHSS (bold red lines) strictly decreases. Note that, unlike two coupled Brusselators, here OD is realized by stabilizing new IHSS emanating from two unstable steady states A ± . Supplementary Figure 3(e) shows the dependence of the stable OD interval on α, where the dashed line limits the largest value K max of coupling strength K for the existence of IHSS A 1,2 (α). The IHSS A 1,2 (α) is unstable for any possible K < K max (α) if α < α min = 0.21. We depict the time series of x-component for two coupled Lorenz oscillators (2) with K = 3 in Supplementary Figure 3(f) . Clearly, chaotic motions die out for the normal diffusive coupling with α = 1.0, where the two Lorenz oscillators are attracted to different fixed points in the phase space for t < 1000; i.e., OD occurs. However, OD is revoked and chaotic behavior is revived by slightly tuning α from 1 to 0.9. The new ingredient α in the diffusive coupling, which maintains robust chaos, opens valuable possibility for potential applications in secure communication and chaos control.
Supplementary Note 3: Coupled Pikovsky-Rabinovich circuits
The validness of our coupling approach in revoking OD is further confirmed in the following two coupled Pikovsky-Rabinovich circuit models [5] :
where j = k, j, k = 1, 2, β = 1.0, γ = 0.26, η = 0.15, and µ = 0.4. For K = 0, each Pikovsky-Rabinovich oscillator has a stable chaotic attractor and two symmetric unstable equilibria A ± (z
, where z * = 1 + 2γβ + η − (1 + α)βK. Obviously, the IHSS A 1,2 approaches to (A + , A − ) as K → 0, which exists for
We plot bifurcation diagrams of IHSS of x-component with α = 1, 0.9, 0.5, and 0.3 in Supplementary Figures 4(a)-4(d) , respectively. Clearly, the coupling interval K for stable IHSS (bold red lines) decreases with decreasing α from 1. We further depict the dependence of the interval of stable IHSS (OD) on α in Supplementary Figure 4(e) , where the dashed line limits the largest value K max of coupling strength K for the existence of IHSS A 1,2 (α). The IHSS A 1,2 (α) is unstable for any possible K < K max (α) if α < α min = 0.23. We plot the time series for the two variables of x 1 and x 2 in Supplementary Figure 4 (f) with the coupling strength K = 0.37, where the value of α is switched from 1 to 0.8 at t = 300. We observe that OD appears for the normal diffusive coupling with α = 1, which is successfully revoked by adjusting the value of α from 1 to 0.8. We speculate that our scheme in revoking OD to restore self-sustained oscillations can be corroborated in the experimental observations of coupled nonlinear circuits.
Supplementary Note 4: Coupled biological oscillators
The proposed coupling approach is also applicable to biologically relevant systems. We will confirm the validness of our results in biological networks of coupled synthetic genetic relaxation oscillators and membrane models, where OD has been reported in both systems. The time evolution of two coupled synthetic genetic relaxation oscillators is governed by the dimensionless equations [6, 7] 
where i = j, i, j = 1, 2. Here u i and v i represent the proteins of which the toggle switch is made in the ith cell, and w i represents the concentration of autoinducer molecules which diffuse through the cell membrane. The dimensionless parameters α 1 and α 2 regulate the operation of the repressor in the toggle switch, α 3 is the activation due to the autoinducer, and α 4 is the repressing of the autoinducer. The presence of multiple time scales in the model (established for 1) allows the system to produce relaxation oscillations. The corresponding functions are:
The values of parameters are fixed as = 0.01, α 1 = 3, α 2 = 5, α 3 = 1, α 4 = 4, and β = η = γ = 2. Supplementary Figures 5(a)-5(d) illustrate the bifurcation diagrams of steady-state solutions of the coupled system (4) for α = 1, 0.985, 0.97, and 0.96, respectively, where the thick (red) lines represent the stable steady states and the thin (black) unstable ones. Clearly the solution structure of IHSS deforms and the interval of stable IHSS (OD) monotonically decreases with decreasing α. OD is impossible when α is below a critical value α min , which asserts the effective role of the feedback factor α in revoking OD in coupled synthetic genetic relaxation oscillators.
We have also confirmed our results in the model used to describe kinetics of lipid peroxidation in a cell membrane. The reduced dimensionless form for such two coupled oscillators is described as [8] 
where i = j, i, j = 1, 2. Here, the parameter controls the stiffness of the oscillators and could vary between 0.01 and 0. Figure 6 . Again, we find that the solution structure of IHSS deforms and the interval of stable IHSS (OD) monotonically shrinks as decreasing α from 1, which no longer exists as α < α min .
With the above demonstrations of our approach in two realistic models of coupled biological oscillators, we would like to emphasize that the diffusive coupling with the new ingredient α has a strong implication for sustaining rhythmic activity in coupled biological systems.
Supplementary Note 6: Coupled Stuart-Landau oscillators with aging transition
A system of coupled oscillator networks loses its oscillatory activity when the ratio p of the inactive elements to the active ones is progressively raised from zero to exceed a certain threshold p c . If the coupling strength K is beyond a critical value K c , the threshold p c is less than unity. This phenomenon was termed as an aging transition [10] . We will illustrate that the presence of the new ingredient α in the diffusive coupling efficiently recovers the global oscillation of coupled system with an aging transition. Consider the following globally and diffusively coupled Stuart-Landau oscillators of the form,
for j = 1, 2, ..., N , A j specifies the distance from a Hopf bifurcation. Without coupling K = 0, the jth element exhibits limit-cycle oscillations Z j = A j e iwt if A j > 0, and is attracted to the trivial fixed point Z j = 0 if A j < 0. Daido and Nakanishi [10] defined that the aging of the coupled system proceeds in such a way that an active oscillator with A j > 0 turns inactive with A j < 0. Without loss of generality, one can set the group of active elements to be j = 1, 2, ..., N (1 − p) with A j = a = 2 and that of inactive elements to be j = N (1 − p) + 1, ..., N with A j = b = −1, where p is the fraction of inactive elements in the network. We fix the system size at N = 1000, which is large enough to enable one to treat the ratio p as a continuous parameter. The other parameters are used as a = 2, b = 1, and w = 3. For the normal diffusive coupling with α = 1, Daido and Nakanishi [10] showed that the coupled network loses its macroscopic oscillation if p > p c = a(K + b)/[(a + b)K] and K > a. Such a transition can be identified from a system order parameter |Z| = |N −1 N k=1 Z k |, whose value measures the level of global oscillation of the coupled network. Supplementary Figure 8 (a) depicts its normalized value Q = |Z(p)|/|Z(p = 0)| against p for some values of α with a fixed coupling strength at K = 8. With increasing of p from zero, Q decreases from 1 to 0 at p c , i.e., the global oscillation vanishes for p > p c . The larger value of p c means the lager ratio of inactive oscillators for the coupled network transiting from the global oscillatory behavior to a quiescent state. The value of p c serves as an index to monitor the dynamical robustness of the network [10, 11] ; and the higher the value of p c , the network will be more robust. Supplementary Figure 8 (b) further plots the dependence of p c on α. It can been clearly seen that, with decreasing α from 1, p c monotonically increases and rapidly reaches at p c = 1 for α c = 0.88 0. Surprisingly, it can be found that p c greatly increases even as slightly decreasing α from 1, which implies the high efficiency of the method in recovering dynamic behavior of the coupled systems. Remarkably, the value of Q is nonzero even for p = 1 with further decreasing α below α c , which illustrates that the global oscillation is sustained even for all elements turning inactive; the dynamic activity of coupled network is robust to any level of inactivation of units if α < α c . The similar phenomenon is observed for other values of coupling strength K > a. Thus, the coupling approach with α provides a simple and efficient means to recover global oscillation in diffusively coupled oscillator networks that has been lost due to some inactivate elements. The proposed coupling scheme with the limiting factor α plays a positive role in strengthening the robustness of dynamic activity in diffusively coupled systems.
